within 60 calendar days.H If any of these groups express disapproval of the recommended site, Congress must pass a site approval resolution within 90 calendar days or the site will be disapprovedY Examination of this decision-making time-table highlights two points: the key deadlines are rapidly approachinglO and the repository siting decisions under NWP A will not be made within a political vacuum. To the extent that public opinion can be coalesced into effective political action within legislative and administrative bodies, the public's opinion of the risks involved with disposing high-level radioactive wastes and spent nuclear fuel can play a large role in the selection of the repository site. lI Within this context of a potentially powerful role for public opinion, Too Hot to Handle? Social and Policy Issues in the Management of Radioactive Wastes is an extremely timely work. Too Hot to Handle? provides valuable information on the potential risks and benefits of radioactive waste management in a manner designed to enlighten public policy decision making.
Too Hot to Handle? is a collection of works written specifically for this volume by experts in various fields relevant to radioactive waste management. The volume focuses on the establishment of radiation standards which would limit the degree of radioactivity to be released from a repository. The general public's perception of the degree of safety gained by these radiation standards combined with its perceptions of the risks associated with a radioactive waste repository would playa large role in the public's evaluation of the net benefits of a radioactive waste management policy. In turn, this subjective evaluation would form the basis of any political action taken by the public in response to the siting of the radioactive waste repository. Thus, Too Hot to Handle? not only addresses a timely controversy, but focuses upon a crucial component of that controversy.
A major focus of current radioactive waste management activ- II These candidate sites are not supported by the affected members of the general public and extensive political and legal opposition to the approval of these sites by the President is expected. See Large, supra note 10; Beck, Too Hot to Handle?, NEWSWEEK, Dec. 31, 1984, 35. ity is the evaluation of the concept of geologic disposal of highlevel radioactive waste and spent nuclear fuel. In particular, locations for mined geologic repositories are under evaluation as potential candidate sites. 12 The evaluation of these sites must answer two important questions: will the geologic repository ~eet the established radiation standards while it is in operation, and will it continue to meet the standards after it has been closed? It is appropriate, therefore, that the relevance of geologic disposal is acknowledged within the first chapter of Too Hot to Handle?: "The Reagan Administration has adopted a radioactive waste management policy that favors reprocessing spent fuels from commercial nuclear plants and solidifying high-level [radioactive] wastes for emplacement in geologic repositories." 13 Thus, Too Hot to Handle? addresses the relevant aspects of radioactive waste management that would be expected in a book intended to inform the general public of a very important public issue.
The volume's seven chapters can be divided into three topical categories. Chapter two outlines the scientific and technical aspects of the generation and management of radioactive wastes. The third, fourth, and fifth chapters discuss the hazards associated with radioactive wastes and the public perception of these hazards. Finally, the first, sixth, and seventh chapters deal with the history and politics of, as well as the value issues arising in, radioactive waste management. This review evaluates each of these topical categories.
Charles Walker, Professor of Chemical Engineering at Yale University, contributed "Science and Technology of the Sources and Management of Radioactive Wastes." Walker distills the scientific and technical complexities of the generation and disposal of radioactive wastes into an essay designed for the nontechnical reader. Walker's presentation of this material is one of the strengths of Too Hot to Handle? An introduction to radioactive decay, nuclear fission, and nuclear power plants facilitates the discussion of the chapter's two core sections: how radioactive wastes are produced in the nuclear fuel cycle, and what technical requirements must be met in radioactive waste management. In particular, Walker focuses upon the containment of radioactive particles and the dissipation of the heat generated by radioactive " Large, supra note 10. RADIOACTIVE WASTES 7 (1983) wastes as the two key features of an acceptable site for a radioactive waste repository.
The third, fourth and fifth chapters of Too Hot to Handle? discuss the actual hazards, and the perceptions of these hazards, associated with radioactive wastes. The third chapter, "Nuclear Waste Management and Risks to Human Health," was contributed by Jan Stolwijk, Professor of Epidemiology and Public Health at Yale University. Stolwijk cogently summarizes for the lay reader the physical effects of human exposure to radiation. Considering the chapter's title, as well as the emphasis placed upon geologic radioactive waste disposal in the previous chapters, a reader would expect Stolwijk's discussion to consider the danger of human exposure to radiation escaping from a repository. Stolwijk highlights the importance of the issue:
Probably the most serious concern in the management of nuclear waste products is that of radionuclides being ingested with food and water and thus delivering an internal radiation dose. These could be dispersed from permanent disposal sites, from operating reactors, from temporary storage, or during transport. Ecological chains could concentrate radionuclides in food from very low concentrations in ground water and deliver dosages over large areas and to large populations. 14 Unfortunately, this passage embodies the entire discussion of this issue within the chapter.
Stanley Nealey and John Hebert, psychologists at the Battelle Human Mfairs Research Center, contributed the volume's fourth chapter, "Public Attitudes towards Radioactive Wastes." In this chapter, the extent of public knowledge of radioactive waste issues and the differences in opinion held by various segments of the public are explored. Nealey and Hebert develop two important points for radioactive waste management policy. They first demonstrate a general lack of information among the general public about radioactive waste disposal, despite the public's desire to know more. Second, the authors demonstrate that a consensus in public opinion on radioactive waste management policy is unlikely since different segments of the public hold differing perceptions of the present state of energy production and the risk of nuclear waste disposal. These two points are incorporated into a later chapter of Too Hot to Handle?
The fifth chapter in Too Hot to Handle?, "How Safe is Safe Enough? Determinants of Perceived, Acceptable Risk," was contributed by Paul Slovic and Baruch Fischoff, psychologists at Decision Research, a private research organization. Since radioactive waste management decisions will be based primarily upon perceived as opposed to actual risks, the difference between perceived and actual risk levels is an important topic. This chapter addresses the concepts of risk assessment and how perceived and actual risk might differ. It is unfortunate that in the context of radioactive waste management, the analysis of these questions is minimal.
The topics covered in chapters three, four, and five are extremely important and must be presented in a manner that permits a nontechnical reader to understand the technical features of the risks related to the management of high-level radioactive wastes and spent nuclear fuel. The authors of these three chapters effectively meet this challenge. It is also important to clearly link these topics to radioactive waste management in general and to the concept of geologic repository in particular. While the material presented in these three chapters does relate very strongly to these topics, Stolwijk and Slovic and Fischoff in chapters three and five do not fully develop these links; consequently the reader is left to develop these links without the assistance of the experts. Hypothetical scenarios of emissions of radioactivity from a geologic repository could have been used to demonstrate the mechanisms which transport radioactivity to humans and could have served as examples of risk assessment. The omission of a clear link between the material presented in these two chapters and the focus of Too Hot to Handle? dilutes the value of this section of the book.
The first, sixth, and seventh chapters of Too Hot to Handle? review the history, politics, and value issues arising in radioactive waste management. The first chapter, "The Radioactive Waste Management Problem," is written by Leroy Gould, Professor of Criminology at Florida State University. This chapter is an excellent introduction to the issues involved in radioactive waste management in the United States. Gould introduces the topic by reviewing the history of radioactive waste management and nuclear power production in the United States. Building on this history, Gould then develops the components of an acceptable radioactive waste management plan. One of these components is the siting of a radioactive waste disposal facility. The chapter concludes by reviewing the role of nuclear power in the United States. Gould asserts that ineffective radioactive waste management could prevent nuclear power from achieving its potential as a key energy source in the future.
Chapter six, "The Politics of Nuclear Waste Management," was contributed by Edward J. Woodhouse, Professor of Political Science at Rensselaer Polytechnic Institute. This chapter summarizes the decision-making process for radioactive waste management, allowing the reader to understand how policy decisions will be made. Woodhouse presents a straightforward synopsis of this process by outlining who presently makes these decisions and what constraints they face. He concludes by asking and then answering an important question:
Is there a way to develop a reasonably comfortable lifestyle that would require less of the technical, social, and political complexity that makes public decisions on radioactive waste management so inherently difficult? Democracy has seldom been advanced as a method of making wise decisions .... Even if we can assume that the technical aspects of radioactive waste management will be mastered, the remaining political obstacles are considerable. To depend on the representative government, or perhaps any government, for accurate and far-sighted decisions on such matters is to create a burden for which government is not well suited. l5
Woodhouse's pessimistic conclusion serves as a prelude for the changes in the volume's concluding chapter.
The final chapter in Too Hot to Handle?, "Value Issues in Radioactive Waste Management," was written by the volume's editors, Professors Walker, Gould, and Woodhouse. This chapter provides an appropriate conclusion by pointing out where and to what extent the general public should participate in resolving the technical issues presented by the management of radioactive waste. Walker, Gould, and Woodhouse reintroduce the relevant points made in the previous chapters within the context of the larger issues faced in radioactive waste management in a manner that makes their relationship understandable to the layman. This incorporation of previous material replenishes, to some extent, the continuity that was omitted in chapters three and five. The authors also suggest procedures that would shift the technical emphasis of managing high-level radioactive wastes and spent nuclear fuel to a more value-oriented perspective. They propose that policy makers promote active public participation in determining what safety standards would be appropriate for the radioactive waste management program. This proposal would permit the general public to play a larger role in the decision-making process than the present technical emphasis permits because the public would be able to input its values of the risks and benefits of radioactive waste management.
The nontechnical reader interested in the problem of managing high-level radioactive wastes and spent nuclear fuel would be well served by the ideas and information presented in Too Hot to Handle? In general, Too Hot to Handle? points out what the issues in radioactive waste management are, how they might be resolved, and to what extent the public should participate in their resolution. In particular, the authors effectively present the technical aspects of radioactive waste management in terms that do not demand technical expertise. With the background provided in Too Hot to Handle?, the reader is placed in a better position to knowledgeably participate in the resolution of problems associated with managing high-level radioactive waste and spent nuclear fuel.
